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(54) MEMORY CONTROL SYSTEM 
(57)Abstract: 

PURPOSE: To efficiently utilize resources of an external storage device, to 
discontinue its explicit reserve command and release command, and to 
preferentially provide resources to a specific CPU. 
CONSTITUTION: For instance, a data transfer between a CPU 10 and an 
external storage device 100 is executed by a packet of length of an integer 
multiple of a storage unit of the external storage device 1 00, and as for the 
packet, there are two kinds of packets for showing a request system and a 
response system, and as for a request to a designated storage device 30 of 
the external storage device 100 from the CPU 10, the next request can be 
issued from the CPU 10 by receiving a response from the designated 
storage device 30. 
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wm®t±&n®fcfemmt<D®o)y : -2m%z, eta 

n>ry h<hbTfiU?IXh&<hU'X#>X^Sr^-t2 

EWl*©»JHe«5VVf X^©'J *xx h ictfbTfi 
KJf£fBftxA<X?!>>e©l'X#>X©3<il;:<k9. & 

©u*xx h#y§»*;feffiii8B^$fgfT^tfc*<fc 
5 fcMwr * ;r t t-r * > * >j 

[00 0 1] 
[00 02] 

[tfefc©8ffi] 0 6 ttfl*tf£M*W'£W¥ 2-104 

2 4^irs5n;e:eai©^ ; &u$iiffli^s;*fflVifcit-»t8 

10, li. 1 2\m§iy : 4z>7mms<DttmmQmB 

2U~2 1cSfttt5itS«©CPU, 13, 1 
4, 1 5te2fc£©OS (^Iz-r^Vi'yXfA) 7? 

&cpuio, li, i2it -en-en? 1 * 
ii6, 117, ii stisttsn, s^-v^n i 

6, 117. 1 1 8ttffifMl*'eU 2 0S*-r^*lfilB 
fi«0«ISgl 9&^UTttWffiI*fSi©*ll&tBtt^H2 1 

a~2 i cttttt^nrv^. 

[0 0 0 3] ^KftftMC^TRgrr*. CPU 10, 

11, 1 2KT#fflT-2>*tS»E1ggES2 l a ~2 1 c± 
©X-^fC^-r-57i7-feX«. mjSTttl^CCPU 

S'c»L?SfTb&ttn , ifc£>fc^. #«MiHMt&9t? 

ffl*JI*lrMiS-r-5CCW (3^*;mT>Kg) ©ft 
^t^te©Jffilffl©'J1f-^'3V>H&5 1 x-l , >-rs. C 
CWttft^HOjMUBtmSIl 9fc£*-$n 

-5. ccw»w^tf07-e*-rjg^fcja:oTv^. cc 

W7 l©S«Jtt3T>Kn-KT*D. H©3T>Ka 
-H«W^«'J-tf-^3V>K^X' 2 4* , DU-X 
3V>H**X' 44' , iS#:fl='J1f-^3T>H*<X• 

5 4' -e*§isn*. uif-^r]T>H(i. sMSfWWH 

»J*7 2£*-£LT, «S6ffififiB2 1 a~2 1 c© 
Dy**««U ffi©CPU^6©«ffl*«±-r*. U 
U-XnT>Htt< #ffl$!fflI&B'J : ?7 

tasij^ 7 2 1 ufcflfi© c p u© a v >? -zmmmz 



2) #P8¥5-2 4 2 0 0 6 

2 

[0 0 0 4] 0M.«U1f-:7=lT>H*Sttfcr>fc*M& 
EtSSUffllSB 1 9 tt, U1f-^3-7>KtJt^^nfcfit 

ffi««M! : F 7 2s*-tu mmmuwsiw 1 9 w 

©SllWffl;** U 2 0 fcBBSnfcllMMWWMWTtfS'r 
(H«*f) **!Tr«. «SllEftf6IffilfiB 1 9 

2©S®£ff-3fc? J r*;WV-h£&*&*U ^H38ff 
J0 $nfcU1f-:/:3V>F©3 L **JW , /-l-<h-§rf* 

5££fr5. cni:J;D. <a©CPU^5SK7 ! -^-fe:s' 
h jWB© C P U & n y ? 3 nxv> fcv> £$J8r3 nfc« 

»«6©ifflias'JT 1 sax-^^t^ffiMffli^!S'JT7 
2<&ss-r*. -r-t?t<ts©cputD^^AS5t^nr 

V>**£I4. l?#CPUfcttb7 : /'H'X©teffl>P&*8i!r 

[0 0 0 5] UU-X3T>Htt. gMBMMUM 

6K»ffiSfflISSS'JT 7 2 ©HJIifc* ff 

[0006] 

[^*^t«j;5i:-r«as] ft*©**'.)**** 
'i&±© <fc 5 tiTVi -5 ©-?&© <t -5 a^a^jj* 
iic ttftEBiiaagsfc-r^T©^/^ 

^2IC> *S6E«(Wffli«Bt c tOCPU©7^ 

•fex^'j7;Hb$nTi/*5©T, *-5cpu^s 

©x-*fcj££ff 5 t^©«lCJK< C P U©7?-feX# 
30 ftfcSnfcHifcfcO 1/0^-f A7? hX7-£SI& 

C P U^XfA^ 1 ? >f 4 1 'J tf-^SnfcffilftBB 

gB^teffl^tgcft*. c©wffi^iai«-rsfc©©^ 
fFU-tf-y3v>F©%frii, mmm&&wim<DmwL 

T & C P U*ia<I b v'Xt- A ^ > £jg £ Lfc C P U £ 

^»/w»rU-en^a-r s±ttc p u Atfr^^n*^ 
4^*© c © n t > f &#co%mm v ^. 
[ooo7] z\<D&mt±mo&5ti.®m&*mvt.-rz> 

fc*IC*^tlfet>©T, HmRimWMMa*»ttotM 
40 m^mth, E^Mfc'JIf-^nY^F^'JU-xn 
v> F©^ihi:^©1 J *«iaKB^©fllife»^66IB 
1tSfijfffi©g«*Wllfr-&^ ; EUMW*S*^sc: 

[0 0 0 8] 

ffll^SCtt, ^^"P*MSfiBi:^SgiBBSB 1 0 0 t© 
KOx-^teai*, KfBBSBl 0 0©fBB^fi©S» 
ft©gS©/ty^ hTfrW ^-yhtlTBU^I 
X h^tl/X3p>X^^-T2aS©^'i r ^ h^*0, 
50 £8* *8!8gB*> S*«fflttgB 1 0 0 ©jgfefBiST 1 
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/X*f X'MD U ^XX h»C»bTttK»«IB«x/W X* 
£<Dl/X#>X<9g{IK:<i:9, toU^XXh^g* 

&»fxRjiBfc&* cfc 3 hors> 

[0 0 0 9] 

Htum WAtf**Ma»Bi i t^WEimam i o o 
fcoma^-jfcattfc ^oEtg^fii o O0E1KW& 

ltffttfBttBBl 0 0CDE»x/WX3 3^U^xx 

h*<D/Mr* h*»frr*t* E«rmx3 33&^o 
mm i i Kmasisfisg i o o oE«5Vt*f x 3 3 * e 

[0 0 10] 

6, 17, 18SCPU10, 11, 12i»«E*S 

«i'oo*»arr«fca&©*xh7y^T, cpui 

0, 11, 1 2*S0>:3T>F*tfffL*fflE1IS«l 

0 0 ciifc^Mib^^iEigi 1 00*^© 
t^^cpuio, 11, 1 2\zm\sitm\z9mr% 

22 a, 22 b, 22c tt*X YT9^f9 

16, 17, is <h*v8&ieisge 1 0 0 emirr 

-fc££&ffl-r*. 2 3> 2 4, 2 5te*Xh7^:/* 

i6, 17, 1 stmmmmni 0 oh>^-7x 

-rxf^^-hTyy^T, *Xh7^16, 1 
7,18 4:tt#WB*h*. 2 6lt^ffEttttBl 0 
OWr-^/UT, x-^<Eiitt/t-XhTfTt>n, 

^t-^;u 2 6 nf-p&mmjjucoftmmfcm 
Bi o oics^n^cpui o, ii t i2of^ 

^SI^O^fiI$r^A^iiSii^<yT*^. 2 7, 2 8, 
2 9 tefifc^x^ X^^^ffle»X/W X&«»"r*fc 
»©*HBE«IW*IS1tT! , *-&7 f -f X^7^^T, SC 
S I^CO^gPIE1ix/UX$a^<Dfe*C07 f --^A*X3 9 
*£.&/MM? £<, 3 0^6 3 8 tt^«E«5r/X^ X 
Al#6C3 3^*tt^ttax-^lc7HU«y^> 
yStlT^*. ^XK7^^16, 17, 18, 
h7^7*23, 2 4, 2 5, f^X^7^27, 
2 8, 2 9feH«JC^X-^fc7HUy>'>y$nTVi 

So 

[00 11] H2»Hl*©*Xh7^^©«|j5EftiR 
t^Dy^HTW, B2fc*^T, 2 0 0^>XfA 
AX 2 0 4 ^rt«/tX 2 0 5 t<D : r-9<D\&Tl*ft : D 

^fA/U^?-7x>fx, 2 o ltt^-f *n:/n 
•fe*U\ 2 0 2tiDMA (S^^UJ^tX) n>h 



2 0 3tt#-H7^^tOx-^OAlil** 
fr37D>h-T >^-7x^ Xtto, xXfAAX2 

0 4tefm«£>CPUl 0, 11, 12 fc 

[0 0 12] H 3 tt8 1 (D*ll«l:*tiT*X h7^ 
^^eT^fX^7^KTfffll/TV^;^^ h£>^ 
a**l/fc*>©T* /tfry h^SC« (a) , (b) , 

(c) OJ:5fc3t?©»SC)9t**. *T (a) ©Hea 
d i ngttBW©Xl/^>h^ftHJ/ttJBfflf**ea-r 

l/^>h©7HUX*«tffrr*fc»©XU7^ *X1/ 
^>M^©I^#ILg^7 HUXi-Sfcbfc* 

/***Mi#-h7*:/*G>#&, #Xh7^:/**S 

siw$nfc'7 ? -^ttrt«Rx-^x2 6^Mtau to 

T-^/U2 6iOf-^«iSt§ e T>fXi77^ 

£ e 4 l«V-X7Hl/XT/ty^ hmtil7C07Kl/X 
#*Mft*nTtr><5. l/X#>X*ltf>A>ry hfiU^XX 

» 7KUXtl/TS«ffl-r*. 4 2te7VX*fil38T 
x>f Xi7 0fi|«l1t*^>X5 1 ~^X^«HW$nS. 4 3li 

n>rvY9<itt. ?-zn*z.<hn>ry h«tmr*8WI 
AtfU^xxh*/l/X*>X^ U-F/^fhfcg 

[0 0 13] (b) OHea'ding+lLogica 

1 Block Da t ateHe ad i gfii/Xf- 
*X£fcfcfc*fflE«£Bl 0 Ojfc&<0/*«E«£B 
1 0 0^(Dx-*£x^X h*-va >^g£fc&cDt> 

» ©TftggfEltgfi 1 0 0 © 1 i£&gCDx-> 44^ 

[0014] (c)<DHeadlng + 2Logica 
1 Block DataliHeadigSS/Xr- 
*Xfc£fefc#«E«BBl 0 0jfrS<&/*MBE«Kfl 
1 0 O'v©?— Xh^-i/3>-\3l^fcft0!>t> 

cDT^ssieesfi ioo<£>2 m&gcDx-* 4 5 £21 

£0 03 ££#£4 0, 4 1, 4 2, 4 3GDF**§ 

Sfc, H3fc;fel**4 4, 4 5 0rt8liB2 0DMAa 
>hD-^2 0 2fcJ;DttJW| (CPU) }&^il8T-* 

[0 0 15] ZO&feW\Z&ftZT-?<Dfcj£Uli<DH 
eading+lLogicalBlock Data 
d:Heading + 2Logical Block D 
a t a©jfi^to*TjafSns. 

[0016] zommmotiEvffiwtt&temt. 3 
p u t&mmfcms 1 0 0 to^r-^6i^ 
so mm&mw 1 0 0 oett«ttontff®5»o;^ y h 



5 

****2««©^fryh*«*B. £«CPU*S*1« 

eis&b i o o ©je^Ettr/w x^uwh k# 

0, ^©U^xxh*tCPU3^6«fr"5IiBttt*«fc5fc 
[0 0 17] ±EE«IM!ltett7#fcXtt*©E 

ttSB^»*r* i @<D7**xT«»»*T***tt* 

AlOWI^EiSITtnif 8 htWkt lit i0 

©EB (WRITE) /tt**:b (R 
EAD) ttttJMO*B*«*<fct)t)**Vi*ffiTtf 

n> *fi«^^«Sa*MELCOM7 0/MX(On> 
hf:x-*Ttt 1 0 2 4m hTfc£o .koT^lMflT? 

[0 0 18] ^fcH2fc*T*Xh7^*<Z)»^*tt 

2|-r*«&> T-f i?n:/D-fe?tf2 0 ittH3fc*-TJ: ^ 
oUntrv h^r>{ >^SB (Heading) 
UrtS5/tX2 0 5^l/T7D>h<>^-7x^fX2 
0 3^\g?To JfcfcV^fjr 0 Itev'XxA 
AX 2 0 4 # 6 A/U>f >^-7x^f X 2 0 0£ 
BftUTrt«/tX2 0 5»Cx-^**t-<fc5fcS/Xxi* 
/tX-f >*-7x<fX2 0 0fcffi*T*. WSfcT-f* 
D^Dty*2 0lH DMA3>hD-72 0 2\Z$$ 
b±Ex-*£*^ ^P^O-fe^U-2 0 1 £®E&tfTtC 
a»7D>h-f>^-7x^X2 0 3C-ty ht^ct^ 
fclfS-fa. ^tll:cfc07D>H>^7x'fX2 0 30 

[0 0 19] ^afiBMOy-^fcC PUREST* 
7D> h-f >^-7i^f X 2 0 3* 6Aif-^ 
^rt«/U2 0 5fc«ten*£, T'f ^P^D-lr-;-9-2 

ft«WfUDMA3>hD-52 0 2£&t?T7 ; ---*S&£ 
*>XxAAX-f >^-7x^f X 2 0 0*itfS/XfA/t 
X2 0 4*«*bTCPUfcfi*.S o 
[0 0 2 0] 04BC:©*J6«fC*ViT/^y b&£0 40 

0, CPU10, *Xh7^;/*16> tf-VT??* 
2 3^gfitM!!llPTT^^Bl (Disk B 
1) tr^X^Cl (D i s kC 1) fcU-FS»ft*> 
tf-fc«££^-T. @5lj:y-t^l/-ya> (Nop) 

5££V>T, x^X^Bl, ClttBll:*WMfB 
It/H X 3 3 , 3 6 fcffiS-T*. 
[0 0 2 1] ^fcHl©*««l©»fffc^ViTH4fc± 50 



#§l¥5-242 006 

OKWT*. CPU 1 0#6U-Ffift&ftSE*5V1 
-fXB l^W££*Xh7^:/*l 6ttCPUl 0ft 
(«S_«CCW) £tt**:b41>«Ett&fi 1 

o o fcasb/fcA^y h»sc^*»-r*. z^n^v mj 

#-K7^^2 3^fi#»2 2 aSSAbTiSUlSn 

Read Request Packet (al, 
Bl) WnT^. iLO/^y M4±ifib&«fc5K:« 

^ft^ajfesnTi^oTx-^^xsfiWfMiS^-r* 

Ct**&V>fcfc, CPU106*tf*Xh7^16 
tt&fc^x^X^Cl'sOU-HiBlft (Read R 
eQuest Packet (a2, CD) fcx-f X 

7^7* 2 3 K^*fc©TttfcV><DT*©**rt8^ 
X2 6^iiai^n^o x>TX^7^^2 8, 2 9«u 

newy hj^i^oflpa-rsnasEit^/t-fxtdfcrt" 

«£#*t bTg^x-Y X^iS££o 
[0 0 2 2] iOB4Tlir^X^B l<kD^X^C 

* 2 8 14 U £XX h/X4rs> h(D»ff»7^-r^X3S> 
X/ty y b£j£tiibTV>£o Read Respons 
e P a c k e t (a 2, C 1) jWMlT**. 
SKS/I^y M4READ/RESPONSE*l*tT* 

^7B l^<3D7^-bX»41ia©/^iry h«E?at*Ctt*7b& 
fr*Dt£fztib* Read Response 

Packet (al, Bl) SltRead Requ 
est Packet (a 1, Bl) ©j£fi#frfc>n 

5>y*««T?**&»^¥tt*ii©7^-fex> 

Vitt«5fe«j«iE07^-kX^tBt3&:^ o 
[0 0 2 3] Z<Dm4\Z&^Ttf-hT?79 2 3 
>f X^7^^2 8®BO/^y b?lJf4rtS&A*X2 6 0 

gi o ortT?«fflsnrvis;^y M4CPUtf>3T> 
F»afciE*ana:v^*E«fcab&»ata:t>Tiri 

afc»*86Ett«Bl 0 0 ibT*K0W8»***» 

[0 0 2 4] ^^05^D^>^-f>4 , Ox~^/1X 

Jr>X«fc*aft"r*^t3^T7**. ^fCPUl 
0«*Xh7W 1 6ft©1»j6l/^X^lC»tREA 
D/WRITE/COMPARE (U — h/tt 
«) *ff^*Xh7^^ 1 6*JjE«T?»**£5*« 
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-?$>Z>1ttb-$-hT#7*2 "Nop" 
xXh/t^ryh*«tfr*J:5^t^r*. "Nop" 
l/X#>X/^y btfl#-b7#?2 2 3^6igoT* 
fc 2 3 ttlEfcTfcSO-CtfCfcfV X * 
7^*2 8t»tt "Nop" Umh/^hS 
Wtf-TftAifc**^*. "Nop" UX#>X/ty;/ 
Wf47.27#y$2 8^6>igoT£fc&x>fX£7 

T "CHECK" U*XXh/t$ryhftBf?r*. £tf> 

^xx h^»ettxAMx^»j}c^*g$n^c p 

/WR I TE/COMPARE&ff 5t)OT*§c £tf> 
IMbWE«T*ntf CCD— fcO^x * ^ fcftffi Ltz^- 

ic^^o , mitp&T^Tomwixi/tybum 

KO»fPfcjK»*^*&W-*^U— >3> (No 
[0 0 2 5] K±o±5fc, a*46»«fcj;ntf, ft&lB 

u^xxh*tux#>x*co2aiH*«*D, m^x/N' 
^fx^u^xxh fc» Lrawtt^/w xa> 6 <d w 

X#>X<DgfflfC£0&<Z>U£XX h3j«»ff"TIBt&« 
v-^>x£, 8«rt©T^T«>tB&xi^>Mi v 

8Befcse£fi*ru&K *fcy *xx haa/i*-? h 

Ttt*OU^XXht*ffT*tt^fc», *V«f21g8g 

* WH 1/TWjfcC P U^<D«jfeW*flJffl^»f 51 1 fcT 
€f*o CPUHt*«BW6B®«»x|/^-f hfc«U 
V^l/-ya/ U^xXhS38fff*CtfcJ: 



0, UX#>Xg«flDlS*3^6KaxU^>h*J:WE- 
[0 0 2 6] 

«±©.fc5fc**Wfc«khtt, > SK* 

i0 ^Bom^Elt^WX^OU^xxhl^LTttBaB 
«SB«x A-f X S 0 UX # >X ©Sttfc i 0 *© U ^ 
XX h*Stt+*^*«*6*ff?Ttttft*±-5fc« 

[0B<Offii|ifc|ft?)!] 

[si] r©«Mo-§tai«fcct*^qEu*w*sc*aE 
[@2] Hi+cD^xhT^^ofluasjK-r^Dy^ 

0T&£. 

[03] Z!OMMlC«lr)T. *7h7^*6r^ 

[04] C0J(ttftMlC*»T/'(4r7 h#£0J;9£JfcfT 
[0 5] £©*H#|fc*^Ty— *^l/-5/g>;Xirs; 

[06] ffi*<D^^UfW»^$«fflUfctfff«^Xx 
[07] r<o«*«llcfi^T4tttEtt«B««ffPTdC 

pu©ccw*Biwr*fc*c!)H7?*s. 

10, 11, 12 CPU 
3 0-3 8 flWHteWX 
100 ftWBftKB 



[07] 



72 



—51— 



(6) 



#&§¥5-2 4 2 0 0 6 



mi) 



10 



11 



CPU/13 



OS 



16 



c piyy 



OS 



17 



CPU/15 



OS 



22 a 
23 



^K77'7?k' |^h7575>H l/taKT^T^ " 



22b 
24 



22c 



• 












Ti7/77?f9 







25 



100 



^-2 6 



29 



39a 
1^31 



A2 



A3 



US 



39b 



/-39c 



CI 



C2 



•36 
37 
38 



I : 

22a^22c; ,25; HJi7, 

30x38; 5HPffi»7'jv>f7 ,39a^39c; r-5;u, 
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206 



204 



7Dtv7 



200 
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